This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



(19) 




APANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 10135323 A 
(43) Date of publication of application: 22.05.93 



(51) Int a 



H01L 21/762 
H01L 21/265 
H01L 21/316 
H01L 27/12 



(21) Application number. 08269091 

(22) Date of flDng: 31 .10.98 



(71 ) Applicant MATSUSHITA ELECTRIC WORKS 

LTD 

(72) Inventor YOSHIDA TAKESHI 

8UZUMURA MA8AHIKO 
SUZUKI YUJI 
HAYAZAKI YOSHIKI 
8HIRAI YOSH1FUMI 
KJSHIDA TAKASHI 
TAKANO MASAMICHI 



(54) SEMICONDUCTOR DEVICE AND 

MANUFACTURING METHOD THEREOF 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and manufacturing thereof, allowing the Urns 
required for farming element-isolating regions to bo 
reduced. 

SOLUTION: On a semicon ductor layer 3 of a Si on 
InsutaflortfSOl) substrate a silicon oxide fflm 4 Is 
formed, and a silicon nitride fflm 5 is formed on this 
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Si(LOCOS) is made to form an LOCOS oxide fflm 8 and a 
si Keen oxide fflm 9 changed from the doped region 7. 
The LOCOS oxide film 8 and the Si oxide fflm 9 form 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The SOI substrate which consists of the semi-conductor layer formed through the insulating layer 
on the base material silicon substrate and this base material silicon substrate, That it seems that the lower 
part of the LOCOS oxide film formed by performing LOCOS oxidation and said LOCOS oxide film is touched, 
and said insulating layer is reached like The semiconductor device characterized by having the oxide film with 
which the oxygen ion dope field formed by carrying out the ion implantation of the oxygen ion into said semi- 
conductor layer was formed by changing with LOCOS oxidation, and forming a component isolation region 
with said LOCOS oxide film and said oxide film. 

[Claim 2] The manufacture approach of the semiconductor device characterized by to form an oxygen ion 
dope field into said semi-conductor layer by forming silicon oxide on the SOI substrate which consists of the 
semi-conductor layer formed through the insulating layer on the base material silicon substrate and this base 
material silicon substrate, forming the oxidation-resistant coat by which patterning was carried out to the 
predetermined configuration on this silicon oxide, and carrying out the ion implantation of the oxygen ion by 
using this oxidation-resistant coat as a mask. 

[Claim 3] The manufacture approach of the semiconductor device according to claim 2 characterized by 
forming in said semi-conductor layer the slot which arrives at said oxygen ion dope field by performing 
etching of said silicon oxide and said semi-conductor layer by using as a mask the photoresist by which 
patterning was carried out to the predetermined configuration. 

[Claim 4] The manufacture approach of the semiconductor device according to claim 2 or 3 characterized by 
forming two or more oxygen ion dope fields into said semi-conductor layer by changing the impregnation 
energy of said ion implantation. 

[Claim 5] Silicon oxide is formed on the SOI substrate which consists of the semi-conductor layer formed 
through the insulating layer on the base material silicon substrate and this base material silicon substrate. By 
etching said silicon oxide and said semi-conductor layer by using as a mask the photoresist by which 
patterning was carried out to the predetermined configuration The manufacture approach of the 
semiconductor device characterized by forming an oxygen ion dope field into said semi-conductor layer by 
forming the slot which does not reach said insulating layer and carrying out the ion implantation of the 
oxygen ion by using said photoresist as a mask. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a semiconductor device and its manufacture approach. 
[0002] 

[Description of the Prior Art] Drawin g 7 is the abbreviation sectional view showing the formation process of 
the isolation region between components of the SOI substrate concerning the conventional example. First, 
silicon oxide 4 is formed by performing pie ROJIE nick (Pyrogenic) oxidation on the semi-conductor layer 3 in 
the SOI (Silicon onlnsulator) substrate which the semi-conductor layer 3 which consists of single crystal 
silicon through the silicon oxide 2 as an insulating layer on the base material silicon substrate 1 is formed, 
and changes ( drawin g 7 (a)). 

[0003] Next, opening 5a is formed by forming the silicon nitride film 5 as an oxidation-resistant coat with a 
reduced pressure CVD method etc. on silicon oxide 4, applying a photoresist 6 on a silicon nitride film 5, and 
etching a silicon nitride film 5 by RIE (Reactive Ion Etching) by performing exposure and development by 
using as a mask the photoresist 6 by which patterning was carried out by carrying out patterning of the 
photoresist 6 to a predetermined configuration ( drawin g 7 (b)). 

[0004] Then, the LOCOS oxide film 8 which reaches silicon oxide 2 is formed by plasma ashing s etc. 

removing a photoresist 6 ( drawin g 7 (c)), and performing LOCOS (Local Oxidation of Silicon) oxidation by 

using as a mask the silicon nitride film 5 with which opening 5a was formed ( drawin g 7 (d)). 

[0005] The component isolation region which finally consists of the LOCOS oxide film 8 by removing a silicon 

nitride film 5 by etching is formed, and a semiconductor device is manufactured. 

[0006] 

[Problem(s) to be Solved by the Invention] However, in an above-mentioned case, LOCOS oxidation had to 

be performed until it reached silicon oxide 2 from the front face of the semi-conductor layer 3, and there 

was a problem that formation of a component isolation region took time amount very much. 

[0007] Accomplishing this invention in view of the above-mentioned point, the place made into the purpose is 

to offer the semiconductor device which can shorten the formation time amount of a component isolation 

region, and its manufacture approach. 

[0008] 

[Means for Solving the Problem] The SOI substrate which consists of the semi-conductor layer by which 
invention according to claim 1 was formed through the insulating layer on the base material silicon substrate 
and this base material silicon substrate, That it seems that the lower part of the LOCOS oxide film formed 
by performing LOCOS oxidation and said LOCOS oxide film is touched, and said insulating layer is reached 
like It has the oxide film with which the oxygen ion dope field formed by carrying out the ion implantation of 
the oxygen ion into said semi-conductor layer was formed by changing with LOCOS oxidation, and is 
characterized by forming a component isolation region with said LOCOS oxide film and said oxide film. 
[0009] Invention according to claim 2 forms an oxygen ion dope field into said semi-conductor layer by 
forming silicon oxide on the SOI substrate which consists of the semi-conductor layer formed through the 
insulating layer on the base material silicon substrate and this base material silicon substrate, forming the 
oxidation-resistant coat by which patterning was carried out to the predetermined configuration on this 
silicon oxide, and carrying out the ion implantation of the oxygen ion by using this oxidation-resistant coat as 
a mask. 

[0010] Invention according to claim 3 is characterized by forming in said semi-conductor layer the slot which 
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arrives at said oxygen ion dope field in the manufacture approach of a semiconductor device according to 
claim 2 by performing etching of said silicon oxide and said semi-conductor layer by using as a mask the 
photoresist by which patterning was carried out to the predetermined configuration. 

[001 1] Invention according to claim 4 is characterized by forming two or more oxygen ion dope fields into 
said semi-conductor layer by changing the impregnation energy of said ion implantation in the manufacture 
approach of a semiconductor device according to claim 2 or 3. 

[0012] Invention according to claim 5 forms silicon oxide on the SOI substrate which consists of the semi- 
conductor layer formed through the insulating layer on the base material silicon substrate and this base 
material silicon substrate. By etching said silicon oxide and said semi-conductor layer by using as a mask the 
photoresist by which patterning was carried out to the predetermined configuration It is characterized by 
forming an oxygen ion dope field into said semi-conductor layer by forming the slot which does not reach 
said insulating layer and carrying out the ion implantation of the oxygen ion by using said photoresist as a 
mask. 
[0013] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0014] = Operation gestalt 1= drawin g 1 is the abbreviation sectional view showing the formation process of 
the isolation region between components of the SOI substrate concerning 1 operation gestalt of this 
invention. First, silicon oxide 4 is formed by performing pie ROJIE nick (Pyrogenic) oxidation on the semi- 
conductor layer 3 in the SOI (Silicon on Insulator) substrate which the semi-conductor layer 3 which 
consists of single crystal silicon through the silicon oxide 2 as an insulating layer on the base material silicon 
substrate 1 is formed, and changes ( drawin g 1 (a)). 

[0015] Next, opening 5a is formed by forming the silicon nitride film 5 as an oxidation-resistant coat with a 
reduced pressure CVD method etc. on silicon oxide 4, applying a photoresist 6 on a silicon nitride film 5, and 
etching a silicon nitride film 5 by RIE (Reactive Ion Etching) by performing exposure and development by 
using as a mask the photoresist 6 by which patterning was carried out by carrying out patterning of the 
photoresist 6 to a predetermined configuration ( drawin g 1 (b)). 

[0016] Then, oxygen ion is introduced by the ion implantation from opening 5a formed in the silicon nitride 
film 5, the oxygen ion dope field 7 is formed in the interface of silicon oxide 2 and the semi-conductor layer 3 
( drawin g 1 (c)), and plasma ashing etc. removes a photoresist 6 ( drawin g 1 (d)). 

[0017] Next, the LOCOS oxide film 8 is formed by performing LOCOS (Local Oxidation of Silicon) oxidation 
by using as a mask the silicon nitride film 5 with which opening 5a was formed. 

[0018] In order to oxidize at an elevated temperature at this time, the oxygen ion dope field 7 changes and 
grows up to be silicon oxide 9, and in this operation gestalt, LOCOS oxidation is performed until the LOCOS 
oxide film 8 reaches silicon oxide 9 ( drawin g 1 (e)). 

[0019] Finally, the component isolation region which consists of the LOCOS oxide film 8 and silicon oxide 9 is 
formed by removing a silicon nitride film 5 by etching ( drawin g 1 (f)). 

[0020] Therefore, in this operation gestalt, in order that the silicon of the interface of silicon oxide 4 and the 
semi-conductor layer 3 oxidizes in the case of LOCOS oxidation, oxidation may progress from the front face 
of the semi-conductor layer 3, the LOCOS oxide film 8 may be formed and the oxygen in the oxygen ion 
dope field 7 may go into the grid location of the silicon of the semi-conductor layer 3 at coincidence, the 
oxygen ion dope field 7 changes to silicon oxide 9. Moreover, since it is oxidizing at the elevated temperature, 
the oxygen to which a part of oxygen diffused the inside of silicon oxide 4 and the semi-conductor layer 3, it 
arrived at the oxygen ion dope field 7, and arrived at the oxygen ion dope field 7 oxidizes the silicon of the 
semi-conductor layer 3. Thus, the formation time amount of the isolation region between components can be 
shortened by the oxidation from the front face of the semi-conductor layer 3, and oxidation from the interior 
of the semi-conductor layer 3. 

[0021] In addition, in this operation gestalt, although the oxygen ion dope field 7 was formed in the interface 
of silicon oxide 2 and the semi-conductor layer 3 By not being limited to this, for example, changing the 
impregnation energy of an ion implantation As shown in drawin g 2 (a), the oxygen ion dope field 7 may be 
formed in the front face of the semi-conductor layer 3, or as shown in drawin g 2 (b), the oxygen ion dope 
field 7 may be formed in the interior of the semi-conductor layer 3. 

[0022] = Operation gestalt 2= drawin g 3 is the abbreviation sectional view showing the formation process of 
the oxygen ion dope field 7 to the semi-conductor layer 3 of the SOI substrate concerning other operation 
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gestalten of this invention. Since the process to drawin g 3 (a) concerning this operation gestalt is the same 
as the process to drawin g 1 (d) in the operation gestalt 1, it omits explanation here and explains the process 
from drawin g 3 (b). Opening 10a is formed in a photoresist 10 by forming a photoresist 10 and performing 
exposure and development to the field side in which the silicon nitride film 5 in a SOI substrate was formed. 
[0023] Next, by changing impregnation energy from opening 10a of a photoresist 10, and carrying out the ion 
implantation of the oxygen ion, the oxygen ion dope field 7 is formed in the interior of the semi-conductor 
layer 3 ( drawin g 3 (b)) f and plasma ashing etc. removes a photoresist 10 ( drawin g 3 (c)). 
[0024] And a component isolation region is formed in the semi-conductor layer 3 by performing the process 
of drawin g 1 (e) and (f). 

[0025] Therefore, in this operation gestalt, since the two-layer oxygen ion dope field 7 was formed, the 
formation time amount of a component isolation region can be further shortened rather than the operation 
gestalt 1. 

[0026] In addition, although the two-layer oxygen ion dope field 7 was formed, it does not need to be limited 
to this and you may make it form the oxygen ion dope field 7 of three or more layers in this operation gestalt. 

[0027] = Operation gestalt 3= drawin g 4 is the abbreviation sectional view showing the formation process of 
the oxygen ion dope field 7 to the semi-conductor layer 3 of the SOI substrate concerning other operation 
gestalten of this invention. Since the process to drawin g 4 (a) concerning this operation gestalt is the same 
as the process to drawin g 3 (a) in the operation gestalt 2, it omits explanation here and explains the process 
from drawing 4 (b). In addition, the oxygen ion dope field 7 in this operation gestalt is formed in the interior of 
the semi-conductor layer 3 by adjusting the impregnation energy of an ion implantation. A photoresist 1 1 is 
applied to the field side in which the silicon nitride film 5 in a SOI substrate was formed, and opening 1 1a is 
formed by performing exposure and development. 

[0028] Next, using as a mask the photoresist 1 1 in which opening 1 1a was formed, etching removes silicon 
oxide 4 ( drawin g 4 (b)), by using as a mask the photoresist 1 1 in which opening 1 1a was formed, by etching 
the semi-conductor layer 3, the V character slot 12 as a slot is formed ( drawin g 4 (c)) f and plasma ashing 
etc. removes a photoresist 1 1 ( drawin g 4 (d)). In addition, as an example of the etchant of silicon oxide 4, 
there is an HF water solution and there is the approach of forming by etching using the etchant of alkali 
systems, such as a KOH water solution, as an example of the formation approach of the V character slot 12 
to the semi-conductor layer 3. 

[0029] And a component isolation region is formed in the semi-conductor layer 3 by performing the process 
of drawing 1 (e) and (f). 

[0030] Therefore, in this operation gestalt, in order that the silicon of the interface of silicon oxide 4 and the 
semi-conductor layer 3 oxidizes in the case of LOCOS oxidation, oxidation may progress from the front face 
of the semi-conductor layer 3, the LOCOS oxide film 8 may be. formed and the oxygen in the oxygen ion 
dope field 7 may go into the grid location of the silicon of the semi-conductor layer 3 at coincidence, the 
oxygen ion dope field 7 changes to silicon oxide 9. Moreover, since it is oxidizing at the elevated temperature, 
the oxygen to which a part of oxygen diffused the inside of silicon oxide 4 and the semi-conductor layer 3, it 
arrived at the oxygen ion dope field 7, and arrived at the oxygen ion dope field 7 oxidizes the silicon of the 
semi-conductor layer 3. Thus, the formation time amount of the isolation region between components can be 
shortened by the oxidation from the front face of the semi-conductor layer 3, and oxidation from the interior 
of the semi-conductor layer 3. 

[0031] = Operation gestalt 4= drawin g 5 is the abbreviation sectional view showing the formation process of 
the oxygen ion dope field 7 to the semi-conductor layer 3 of the SOI substrate concerning other operation 
gestalten of this invention. Since the process to drawin g 5 (c) concerning this operation gestalt is the same 
as the process to drawin g 4 (c) in the operation gestalt 3, it omits explanation here and explains the process 
from drawin g 5 (d). Plasma ashing etc. removes a photoresist 1 1, a photoresist 13 is formed in the field side 
in which the silicon nitride film 5 in a SOI substrate was formed, and opening 13a is formed by performing 
exposure and development. 

[0032] Next, by changing impregnation energy and carrying out the ion implantation of the oxygen ion by 
using as a mask the photoresist 13 in which opening 13a was formed, the oxygen ion dope field 7 is formed in 
the interior of the semi-conductor layer 3 ( drawin g 5 (d)), and plasma ashing etc. removes a photoresist 13 
( drawin g 5 (e)). 

[0033] And a component isolation region is formed in the semi-conductor layer 3 by performing the process 
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of drawin g 1 (e) and (f). 

[0034] Therefore, in this operation gestalt, since the two-layer oxygen ion dope field 7 was formed, a 
component isolation region can be further formed rather than the operation gestalt 3 in a short time. 
[0035] = Operation gestalt 5= drawing 6 is the abbreviation sectional view showing the formation process of 
the oxygen ion dope field 7 to the semi-conductor layer 3 of the SOI substrate concerning other operation 
gestalten of this invention. First, silicon oxide 4 is formed by performing pie RO JIE nick oxidation on the 
semi-conductor layer 3 in the SOI substrate which the semi-conductor layer 3 is formed through silicon 
oxide 2 on the base material silicon substrate 1, and changes ( drawing 6 (a)). 

[0036] Next, a photoresist 14 is applied on silicon oxide 4, and silicon oxide 4 is removed by etching using HF 
water solution etc. by performing exposure and development by using as a mask the photoresist 14 in which 
opening 14a was formed in and opening 14a was formed ( drawin g 6 (b)). 

[0037] Then, by using as a mask the photoresist 14 in which opening 14a was formed, by etching the semi- 
conductor layer 3 by RIE etc., the crevice 15 as a slot is formed and plasma ashing etc. removes a 
photoresist 1 4 ( drawin g 6 (c)X 

[0038] Next, opening 16a is formed by forming a silicon nitride film 16 in the field side in which the crevice 15 
in a SOI substrate was formed by the reduced pressure CVD method etc., applying a photoresist 17 on a 
silicon nitride film 16, and etching a silicon nitride film 16 by RIE by performing exposure and development by 
using as a mask the photoresist 17 by which patterning was carried out by carrying out patterning of the 
photoresist 17 to a predetermined configuration. 

[0039] Next, by introducing oxygen ion by the ion implantation from opening 16a formed in the silicon nitride 
film 16, the oxygen ion dope field 7 is formed ( drawin g 6 (d)) f and plasma ashing etc. removes a photoresist 
1 7 ( drawin g 6 (e)). 

[0040] And a component isolation region is formed in the semi-conductor layer 3 by performing the process 
of drawing 1 (e) and (f). 

[0041] Therefore, in this operation gestalt, a component isolation region can be further formed rather than 

the operation gestalt 1 by forming a crevice 15 in a short time. 

[0042] 

[Effect of the Invention] The SOI substrate which consists of the semi-conductor layer by which invention 
according to claim 1 was formed through the insulating layer on the base material silicon substrate and the 
base material silicon substrate, That it seems that the lower part of the LOCOS oxide film formed by 
performing LOCOS oxidation and a LOCOS oxide film is touched, and an insulating layer is reached like It has 
the oxide film with which the oxygen ion dope field formed by carrying out the ion implantation of the oxygen 
ion into the semi-conductor layer was formed by changing with LOCOS oxidation. Since the component 
isolation region was formed with the LOCOS oxide film and the oxide film, the component isolation region 
could be formed in a short time, and the semiconductor device which can shorten the formation time amount 
of a component isolation region was able to be offered rather than it formed a component isolation region 
only with a LOCOS oxide film. 

[0043] Invention according to claim 2 forms silicon oxide on the SOI substrate which consists of the semi- 
conductor layer formed through the insulating layer on the base material silicon substrate and the base 
material silicon substrate. Since the oxygen ion dope field was formed into the semi-conductor layer by 
forming the oxidation-resistant coat by which patterning was carried out to the predetermined configuration 
on silicon oxide, and carrying out the ion implantation of the oxygen ion by using an oxidation-resistant coat 
as a mask In the case of LOCOS oxidation, the silicon of the interface of silicon oxide and a semi-conductor 
layer oxidizes. Oxidation progresses from the front face of a semi-conductor layer, and a LOCOS oxide film 
is formed. To coincidence Since the oxygen in an oxygen ion dope field goes into the grid location of the 
silicon of a semi-conductor layer, an oxygen ion dope field changes to silicon oxide and it is oxidizing at the 
elevated temperature further, A part of oxygen diffuses the inside of silicon oxide and a semi-conductor 
layer, arrive at an oxygen ion dope field, and the oxygen which arrived at the oxygen ion dope field oxidizes 
the silicon of a semi-conductor layer. Oxidation was able to progress from the front face and the interior of a 
semi-conductor layer, and the manufacture approach of the semiconductor device which can shorten the 
formation time amount of a component isolation region was able to be offered. 

[0044] In the manufacture approach of a semiconductor device according to claim 2, since invention 
according to claim 3 formed in the semi-conductor layer the slot which arrives at said oxygen ion dope field 
by performing etching of silicon oxide and a semi-conductor layer by using as a mask the photoresist by 
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which patterning was carried out to the predetermined configuration, it can shorten the formation time 
amount of a component isolation region further. 

[0045] In the manufacture approach of a semiconductor device according to claim 1 or 2, since invention 
according to claim 4 formed two or more oxygen ion dope fields into the semi-conductor layer by changing 
the impregnation energy of an ion implantation, it can shorten the formation time amount of a component 
isolation region further. 

[0046] Invention according to claim 5 forms silicon oxide on the SOI substrate which consists of the semi- 
conductor layer formed through the insulating layer on the base material silicon substrate and the base 
material silicon substrate. By etching silicon oxide and a semi-conductor layer by using as a mask the 
photoresist by which patterning was carried out to the predetermined configuration Since the oxygen ion 
dope field was formed into the semi-conductor layer by forming the slot which does not reach an insulating 
layer and carrying out the ion implantation of the oxygen ion by using a photoresist as a mask In the case of 
LOCOS oxidation, the silicon of the interface of silicon oxide and a semi-conductor layer oxidizes. Oxidation 
progresses from the front face of a semi-conductor layer, and a LOCOS oxide film is formed. To coincidence 
Since the oxygen in an oxygen ion dope field goes into the grid location of the silicon of a semi-conductor 
layer, an oxygen ion dope field changes to silicon oxide and it is oxidizing at the elevated temperature further, 
A part of oxygen diffuses the inside of silicon oxide and a semi-conductor layer, arrive at an oxygen ion dope 
field, and the oxygen which arrived at the oxygen ion dope field oxidizes the silicon of a semi-conductor 
layer. Oxidation was able to progress from the front face and the interior of a semi-conductor layer, and the 
manufacture approach of the semiconductor device which can shorten the formation time amount of a 
component isolation region was able to be offered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the abbreviation sectional view showing the production process of the semiconductor device 
concerning 1 operation gestalt of this invention. 

[Drawin g 2] It is the abbreviation sectional view showing a part of production process of the semiconductor 
device concerning other operation gestalten of this invention, and (a) is the abbreviation sectional view 
showing the condition of having formed the oxygen ion dope field in the front face of a semi-conductor layer, 
and (b) is the abbreviation sectional view showing the condition of having formed the oxygen ion dope field in 
the interior of a semi-conductor layer. 

[Drawing 3] It is the abbreviation sectional view showing the formation process of the oxygen ion dope field 
to the semi-conductor layer of the SOI substrate concerning other operation gestalten of this invention. 
[Drawing 4] It is the abbreviation sectional view showing the formation process of the oxygen ion dope field 
to the semi-conductor layer of the SOI substrate concerning other operation gestalten of this invention. 
[Drawing 5] It is the abbreviation sectional view showing the formation process of the oxygen ion dope field 
to the semi-conductor layer of the SOI substrate concerning other operation gestalten of this invention. 
[Drawing 6] It is the abbreviation sectional view showing the formation process of the oxygen ion dope field 
to the semi-conductor layer of the SOI substrate concerning other operation gestalten of this invention. 
[Drawin g 7] It is the abbreviation sectional view showing the formation process of the isolation region 
between components of the SOI substrate concerning the conventional example. 
[Description of Notations] 

1 Base Material Silicon Substrate 

2 Silicon Oxide 

3 Semi-conductor Layer 

4 Silicon Oxide 

5 Silicon Nitride Film 
5a Opening 

6 Photoresist 

7 Oxygen Ion Dope Field 

8 LOCOS Oxide Film 

9 Silicon Oxide 

10 Photoresist 
10a Opening 

1 1 Photoresist 
1 1a Opening 

1 2 V Character Slot 

13 Photoresist 
1 3a Opening 

1 4 Photoresist 
14a Opening 

1 5 Crevice 

16 Silicon Nitride Film 
16a Opening 

17 Photoresist 
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[Drawing 5] 
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im*m 1 ] U 3 >m$i£Wi3iftit.-> y □ > 

§«± IC&ji/f * tf- LT JBfig $ i: ;&> e> file -5 

tlfeLOCOS^tJSt. BiJifiLOCOS^bKWTgP 
ic&U milE&liJf icgjg-r-5cfcplc<fcpic, to 
IE¥gWlf(C&iii-f X >&<< ^">;iAt--5 C <h (C<fc U 
JKfiK £ tl7t &SI-f :* > K - L O C O S mUz «fc 
y^fcUTJBfiS2n*:8<bilI<fc£:SU h5IS LOCOS 
SHbBt £ 80 lE&fbgl £ ic <fc y Sk? Bf&? •S.J: 10 

p IC LfcC £ £$#S8£ -t5¥®<*gS. 

S O I »«±IC->'J a VBHfcMeJBrtu s-> y a >g? 

^aA-rsc^icty. Buie*ai#e^icK^i'^-> 

K- ^«*Jf5fiE-r-5<t p ic L/tc £ £1$at£-r<5¥8* 
[11*113] ^Jf?«lC/t^-->^^nfc7* hU 20 

MEw-f*> i«-^f««icsja-r**»*»j«ixfcc 

[flt$4i4] BuE^*>;±A©aAx*;u*-£f£*. 
*C£(C«fcy. nE¥«*JI>ti|Cffittcr)HJRW4->K- 

?w*sji5j«-*-* <fc p ic bfcc tzw&Lt-fzm&m 2 

Ut*4l5] 3t*H*->y 3>S«£K3Em*->y 3> 

so 1 ««±ic->ua>«ft«*jBrtu m^j^Ric/t 

* - - >^ S ft£ 7 * h uVx Mfe V * ^ £ L TfOIE •> 

cilery. ft5E¥»ft^^lcK^-f :J->K-P r «l«« 
B&? -5 J; p ic l/tci *^ai-r*^«8(*&SW«!Ji 
«*. 

[fgf«tf>i*|fB?S:i&W] 

[0 0 0 1 ] 40 
[0 0 0 2] 

[StSECDtJ®] 0 7li, S£3R#iJlc^.5SO I SttOft?- 

y 3 >sts 1 ±ict&t§jf <t utod-> y a >m<tm 
2 ltjjmsh *> y 3 >^e.fis-5*a«*@ 3 mbas 

tlTfiE-SSOl (Silicon onlnsulator) S<5(Cfclt-5 
3 ±IC. /WP5>i;.^ (Pyrogenic) 8Kb 

*frpc<tic<ty->y zj>^<bK4*jKj5Er-5 (0 7 50 



(a) ) . 

[0003] ;*ic. •>ya>HftH4±£. bscvd 
;£l?lc«fc U WBHfc14tft&£ LT<Dm<t'> >J=i>ms&B 

U Sit, H«*fipC<hlC«fey 7* hl^x7 h6$-Hlf 

h6*V^^i:LTM<b>'y 3>E5*R I E (Re 
active Ion Etching) (C«fcyx -5C£lc<fc 
U. a£ff$fi£f.5 (07 (b) ) . 

[0 0 0 4] i^UT, ^5X77y»f»CJ:y7* 

hUv7sK6$:K*U (0 7 (c) ) , §gpg?5 aftfflg 
fi£$nfcg<b-> U 3 >I 5 $ i: L O C O S 

(Local Oxidation of Silicon) ffi<b£f?P c£lc 
«t u . S/'ja >K<bK 2 icaar* locos SMbffit 8 
&mi3LT%> (0 7 (d) ) . 

[0005] g&lc. iyf>ycj:yBft">'J3>i 
5 «Rft^r * C £ lc«fc y L O C O S SHbM 8 bl&zm 

[0 0 0 6] 

3 ©as^ e> -> y 3 >m<tm 2 ica-r s 

TLOCOS^<bS:fT*3/«Elttltf^:t>-r, XT-^MfllK 
[0 0 0 7] ^Wl*. ±EW^lC^*TfiJc3tl/ t cfc<?? 

&&mi&TZ>z\tlzg>Z. 

[0 0 0 8] 

[^ii€:(»;*f -5^ci6<0¥lfi] m*m 1 IEK©^WIi, 
^»<*-> 'J 3 >Sffi<h^^i*-> y a >StS±lct6^S 

LOCOS8ft4ff5C«ti:J;tJMSnfcLOCOS 
K<bK<!:. milELOCOS^b^OTgBlcJgL-. ^o. 
stiEJi&^Slciijg-r-SefcplcJcpic. HuIE^^e^lc 
^-T ^- >*-f ^- >;±At"S C <h let y n^K^ 
-T X > K - LOCOS SHblCJ: y S<b UTJBfiK 

$tife^bM<t«-^L. iiuiELOCOS&{bflg<!:ji3iB& 
\m. t IC cfc y ^ISSIiaS: »$fiET -5 £ P IC U Ac C £ * 

[0 0 0 9] 2 IEK(D%Wli. 3fc*#<*-> y 3 >g 

IS<tS^i*-> y 3 >S«±lC*g^«l€:^UTn?filc$tl 

fe¥«tt:Ji£^e)fiic* s o i gffi±ic->y n >&itm£ 
Bam.. m->v=i>mim±izwimBmz/<*-->? 

tLT&m-ij-^sz^xy&A-rzzuz&v, bUie* 
m&m *> ic &m * x > k - y?s® ^ mi& r z j: p ic u 

[0 0 1 0] fS#H3IEf£tf>fgWli. ff*«2IEtl05* 
»f*^SI01iig?5;£lCt50T. SfSJBttlC/^^-^V^ 



( 3 ) 
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<bK»t/H3IE#3S#e<DX yj-^if&'ri => c <fc (c<fc U . 
JBfig Ufc C <!: *«a<t -T -5 t><DT^*«, 

[001 1] s*iS4ieE<o^(i. ft*iS2$fciiif 

#lS3I2K(D¥g#gg(D§S|;t;£;£|cfcOT. SuiB-f* 

L/iC<k -r5t>©T£> -So 

[001 2 ] it#Jg 5 ietJrolSWIi; 3Ef#<*-> U a >S 

ti^mttmt s o i m&±iz~>>jzi>mtm£ 
x ^ * c <t ic «fc y . metUM ic mm l-/<e t % « 

>3A"r -Sett J; y, H5I5¥af<*H'flc^ 
[0 0 1 3] 

[0 0 14] =HSSff*g|1 = 

0 1 a. *&w<D-nmmmizmz s o 1 mt&om+m 

<*-> 'J a >stfi 1 ±lc*fe^S<t l/TO-> y □ >^fkl8i 2 
UTHMeiS-> 'J □ >a>e>fi££¥iI<*JI 3 &Bt£2tl 
TfiE-SSOl (Silicon on Insulator) StRlCfclt-S 
¥iI<*Jl3±lc. /Wn>!iz^ (Pyrogenic) gHk 
*?TPC < !:(C<fcU->'Jn>^kK4$JBfi)c-r$ (01 
(a) ) . 30 
[0 0 1 5] ;*(C. ~><JZ3>mtm4±lZ. SSJECVD 
;£Sf lc«fc U W&fktt«BiI<t UT<6£ft-> U ~u >« 5 

^he^^iUTMi/Ua^iSSR l E (Re 
active Ion Etching) lC«fcU Z-v3->#?Z CilCj; 
U. ^OgP5 a^JBfilc-rs (@l (b) ) „ 

[001 6] rn^x. m<t~>>jzi>msizBm2tifzm 

□ 955 a*>e>-f*>;iAIC<fcy&ig^*>£aIAL.T. 40 

•> y n >m<tm 2 3 twift® izmm* * > k 

-^®7*ffJfiRU (01 ( C ) ) . ^7X77y» 
?miz£iJ7x K 6£B££-T-5 (01 

(d) ) . 

[ooi 7] ;*ic. gangs 5 a^JBfi)c$ti/t^b->'J a 
i'lSS^^^iLT, LOCOS (Local Oxidation 
of Silicon) mit&fiJ C<tlC<fc V . LOCOS8 

[0 0 18] ®i£TK4k£fT KSg-f 

*> F-**« 7 'J 3 VSHkBi 9 iC^kUTfiJtft 50 



a>^<b^9icgj^r-5*TLOCOS^k^?7p (0 

1 (e) ) . 

[0 0 1 9] £<£IC. ^k->'j3>^5*Xy5 1 >^lC 
«fc U C«tlC«tU. LOCOS &{fcjg 8 <fc ->,'J a 
>8Hkl8t 9 <!:^e.fi£-5^^fiSlS€:)f*fi!c-rs (0 i 

(f ) ) . 

[0020] seot. *mmmmiztn.\T{*, loco 

SSHkcDPSilc. ->'J =i>K<kM4<!:¥«<*Jl3 < !:W^® 

^Locos^k^8x><jf$fiE$n. mftiz. mm** 
fi^icA-5fc«b. mm* *>F-z?mm7 

itm 9 iC^k'T'S., i^ST^k^UTO-S^to. 

K^w-gnz><-> u =1 >&<ks§ 4 &tf¥ii{*jf 3 

L,TK*-f;*->F-?H*7l;:»U Kat-f^VK-^ 
fH£7i;:§ijjtk-*:8?i$tii, 4^*Jl3<2->y n>£8?<k 
C(D«fc^lC. *«ttH3CC>a0^e(^K'fk<h. ¥ 

[0021] ^fc. *ll^sJfJg|lc^5l^Tli. mm^(^> 

K-yfiS«7£ % ->ya>^kM2 t^^t*:@3ct©l!l 

ic«ty. 02 (a) ic^-r<tpic ^'r^->h*-7 p ^ 

^7$r^<*e3(Oa®(Cjf5fiEL.^y. 0 2 (b) IC^ 

[0 0 2 2] =HSSfl$fi|2 = 
13tt, *%B^C0teC0llffiJBg|lC^-§ S O I g«<£>¥al 
f*»3 <s©.HJI6-f.3j->.Kr-^fH« 7 roJf$fi£lfI$:^t-BS- 
*HffiffS@llC^§0 3 (a) $T(DIS 
(is H)5g?f$ffi 1 IC*5(*-S0 1 (d) $.-c<Dxm.£[siw-e 
*-5©-C. CCTIilttW^^fBSL. 03 (b) d^WX 
@lCOl^TS^^■r■5„ SO I g*filCfcr*-5g'fk->'J 

L-, ilit. 310€:?Te» C<hlC<fcy. 0 
(CgaaSP 1 0 a£ffjfiJt-r-5. 

[0023] ;^ic. 7j*-hUv^hi ooggpgn 0a 
*c<kic<fcy. *m&m 3 wrtajic^-f *>p-zfm 

^7*Jf$fiKU (0 3 (b) ) . ^7X77 7-»^IC 
<fcy?* hU'v?^ h 1 0*^^-^ (0 3 (c) ) „ 

[0 0 2 4] fLT, 11 (e) , ( f ) (DXmZ'n o 
CilCfcy. ¥aS<*®3lC^^SIfiIlgE$:JBfi£-r-5. 

[0 0 2 5] Se-pT. ^HfigJBfiglCfcOTIi. 2@©K 
^'T^->r ; -7 p «l®7^Jf$j5£U^:C)T, USSJfJfill.fcy 
*> $ e> lC^^g(^©JfJfi£^^SJSt--5 C t. 

[0 0 2 6] *HSSJBfillCfcOT(i. 2^<?5^ 
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[0 0 2 7] =HfigJf$fi§3 = 

0 4 14. *¥£W<T>ilti<DmmBmiZ&Z> S O I SSOfl 
<*/! 3 'scDgSH' K — 7 <07J$fdcXg£ ^TBS 
Br®0T&.5. *HSSJB^IC^^>0 4 (a) $t(DI@ 
(4, ftJSfl5fia2 lCfclt-503 (a) *T CD HI 
fcSCDT. CCTIiSiW^^BSU. 04 (b) ^t>COX 
mizi^TMWTZ. fcfc, *HH6^(C*5l*«SIS-f 10 
*>K-:7"fIig7f4. 'f^>j±AcOjiAx^;l/^-$ia 
ST £ C <h ICJ; U ¥iSttJl 3 COrtgfflCJfJfiJcSnTO-S. 
S O I Sffilcfc(t-5^k-> Ua>i5 WBtiLZHtzmm 

iCckUggogP 1 1 a £ff$fi£-f-5. 

[0 0 2 8] ;*fc. ggpgpi 1 a&Btfit<ftfz7x h U- 

>^ic<j;i.m£u o4 (b) ) . moan 1 aa^RSc 

cOXy^^fJpCtlC.fcyigaJiUTCDV^jgl 2 20 
£flSfiEU (0 4 (c) ) , 73X^7 vio><?mz<iiiJ 
7*hUv7 h 1 1 £K*£-f3 (04 (d) ) . fcfc. 
->U3>K<kM4C0X-y5 1 i'> hO— 0y<tL-T(4, HF 
JkiffiRftt&U. ¥©Wf 3^COV#:;g1 2 CDJB/jtfr&CO 
HW4LTI4. KOH*£i&«0!>7;U*iyX<DX??? 

[0 0 2 9] fbt. 11 (e) , (f) (DJLm&?TZ> 

chicly, ¥W*Ji3icjgreftM«ffS€flgj£-*-«. 

[0 0 3 0] SE^T, «JS]B«|Ci3l\Ttt, LOCO 30 

co-> 'j 3 >MMbd n. 3 omK&Mteistji 
A/-cLocosa<kn8«(SfiK$n. ra«#ic. 

> K-^ffl« 7 «f C9K£;!P¥&tt/f 3®y'j3 

■fkK9(cS<b-r«. gSSTKfb^UTO**:^ 

'J 3 >&<bJS 4 &tf ¥WtJf 3 f 

««7lcsiaUfc»ill(4. ¥8H*Jf 3©->y n>*Kfl; 
^-•5. CCO«fc?lc. ¥^itJl3C0S®^e>C0K<k<t. * 40 

m&m 3 cort su^ e>co^bfc«t y m+fflitmm&w b&l 

[0 0 3 1 ] =HS6Jf*flg4 = 
0 5(i. *^W<Offe<DHJ£JBg|lC0g^ S O I S<gCD¥« 

t*n 3 ^<omm<{ * > f - 7 co jejsxh zth? b& 

*HJE^fiSlC^*0 5 (c) $TC0IH 
14, SJ6JKfil3JCfc(t-50 4 (c) £T<DXg£lPl«T 
CCTttKW**«U 0 5 (d) *»e>C0X 

M/y^hl I^HSSU SO I Sffircfc(t-5^b>'J 50 



[0 0 3 2] ;*lc. nasi 3 a*<JBfi£5tl^:7* hi/ 
S>*F1 3£-7X£<hL.T. iiAx^;U^-*^A.TK 

^*>€r-r*>aA-r*ctic«fcy. *®<*®3cort 

»lc||JI6-f*>K-7 r *«7*JEj«L (05 (d) ) . 
y7X?7'>-»^ICtU7* hl/y^ h 1 3£&£ 
t« (15 (e)). 

[0 0 3 3J-E-UT. 11 (e) . ( f ) COXg^fx? 

chicly, *mi*m3izm : Pttm.m®&Bf£+z. 

[0 0 3 4] StoT, SSIJIBBfflHCfcOTIi. 2JfC0g? 
*-f*>K-ym«7*JEj«-r*j:5l=Lfc()!)"C. H«S 
3 J: y $ e> lcSB*mi?JR?-ajBfilii«€ ff$fi£ir * c 

[0 0 3 5] =HJSJfcfl5 = 

0 6 1*. *^Mcpffeconjfi}BSi(w«-5 s o i m&<D*m 
»m 3 ^<omm^( x> k-^** 7 ©jBjsfcES*jF"r«i 
BfiS0-c*-5 o jtr, *»#->U3>««i±icS'y3 

>Wb«2ft^UTi|sW{*Ji3««JI5J«anT**SO I 
St5lcfc(t-5¥^<*@3±lc, /^q->iz«;*8M 
fr?ci:lc<fcy->'J =1 >BMb* 4 (0 6 

(a) ) . 

[0 0 3 6] JjfclC. *>'Ja>M^UR4±lc. 7*hl/y 
*M 4*»ftU B3tt, 3R«*ffpCi:lcJ:yi8agB 

1 4a«U HQ01 4aA«infc7^hl/y 
^ h 1 4^7^^i:l / T, H F7Jc;SjRii*m^TX.;/3 : • 
>y*^7^C£lC«fcy•>y3>K^fc«4SI**■r* (0 
6(b)). 

[0 0 3 7] Jggt^T. §flOg|J1 4 a^ff$fi£$n^7^ h 

,u>?Ab 1. 4 *7x*4ut... r 1 Emizj: y*m&m 

3OXy^>^*ft5Ctl=J:ySia5tlxT(0iaWl 5 
£7fcJi)tU X7X-7Ty->>^lflcj:y7* hl/y^ F 
1 4 (0 6 (c) ) . 

[0 0 3 8] ;^IC. ^SCVD;SI?ICj:y. SOlStS 
ICfclt-SCilgP 1 5 AtJBjasnfcffiffliJJcSftv ij3>g1 
6£fl5fi£U S-fb->ya>K1 6±IC7^-hU-^Xh1 

Fl 7 $-fiFf^ff;«lc/t^-- >y u, /t^-;^3n 

6*r 1 E{c«fcyx^5 L >^-T'5c<ticj:y. ggagpi 

6 a*JBfi£-r*. 

[0 0 3 9] ;^(C, S<b->'Ju>Si1 6 lCJBfi£$tl^:P3 
Ogpl 6 a*»e>-f^->J±A(C«fcyKjR-f ^->^®A-r-5 
C&C*y»R,f*>K-7W«7fc}BfiSl, (06 

(d) ) . 7*7X77 > >>^Hlcj:y 7* hl/y7 h 
1 7«Nt£-r« (0 6 (e) ) . 

[0040] fLT, 11 (e) , (f) COXS^ffp 

[0 0 4 1 ] S£oT. 3js|ISg}f$(!ilC*5l\TI4 > cagpi 5 
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r si^&siisss «5fiEr * c <t 

[0 0 4 2] 

[5EW©5»^] »*Jg 1 fBK<D5£i«li. U zi > 

fc¥^(*Jl<t^e>fi£-5SO I Stei. LOCOSift* 

^^ctiCcfc'jfBfiJt^n^Loco smtmt. LOC 
osg<bfiStf>TgfllciSU ^-z). ISIiJIfc§fJii-r3«fc5 
ictpic. #S(*®<t>icg?Sil-f *>£-f *>&a?--5c: 
<tlCcfcyi^fi)t£ttfc&Sfl^:*>K-:?iSi^LOCOS 10 
SmiCj;y£<bUTff$j££tt/c&<bP<!:£WU LOC 

o s mitm t mtm t. \z «t y sg^stfigig^ ffjfirr -s <t 

SCUfcOT. LOCOS&<bB3l;t*f*Ti^tt&f5iigJ£ 
«fc y t>Sl3Fi3Tig^#&1SiS£ff5fi£-f £ C <h# 

[0 04 3] ff#H 2 15t£(D»W(is £*H*-> y □ >S 

*^i*M<!:^e>fiE-5 s o i sts±ic-> y n >mim&m 

C O SgHbWI8HC> -> 'J □ >8g-fbflI.fc¥iIi*Jl<!;C)#iS 

<d~> y □ >#gtfbsn, ^«(*@<DS®*^K<b*<3i/u 
TLocos6g<bJBt#ff5dcsn, meatz. mwrntyp 
-zfffl&*><Dwmtfi*m&mv> ; > y □ ><Dti&-&mz* 
or. K^'r^->K-y^«^->ya>^b^ic^b 
u Mic ssig-e^fbfcUTo-Sifcto. ^ro-gp^-> 

yaVS^bMS^ii^^^ffilftUTSt^-f^-^H- 30 

[ o o 4 4 j m*]g 3 ie«oD»wii. ii*js 2 tetsro* 

a§f*£S^)§SiI;£;£fC;fc^T. ^JK«lC/t^-~>^ 

¥&<*Jf cox > ^ >^^tr 5 c i ic «fc y , ¥&<*jf 
[zm%s.w.m<<*> F-ymmizmm-rzMsnzmi&^fii 40 

[0045] »^4iee<D%wii. ft*isi 

*iS2!E«©¥&ttg^©Kig;fr;ilCfcl\T. 
AoaAx^-^^-^iEx^Citicty. ¥&<*JltfMc 
^Sft<DK^-<^-> P-7i®®&Wtl£?Z> <fc ? lc Ufc£> 

[0046] it^n 5 iemo^i*. 3E*#(*-> y □ >s 

«<b^<*->y=i>S«±|Ct&^®*^UT>Bfi)c$nfc 50 



¥«»i<!:^e>fiE«SO I Sffi±lc->y a>&<bffi£JB 
<!: UT> 'J □ >M1\M&V¥m*m&x.v*->Cf 

-r^ctiCcfcy. te^giciij^uTjtt^gp^jKfigu. 7 

*hl/-^ h£v**£LTg!jSt'f*>£-f:*>a:A-r 
>^b^i¥«<*@<!:OI!i®<D->y=i>*^b^n. ¥ 

&<*Jf roit®^ e>BHb&<ii/i,-e locos igfbBiafjfSfiE 
®w->y 3><o^tigicAoT} p-ztm 

«#->y =i>^bS£ilc&{bU Mic, iUigT®{b£ UT 
K^w-gPA<-> y =1 >&<bH;&tf¥®ttJl* 

-^jaicuj^urcK^^ *j»wkd-> y =1 >&mt 

UT. ¥»<*JlWS®SUtrtg|5*^^b^jt*, Ht^tt 

[0iSW©W<iSiW] 

[0 1 ] *%WW-HJfiJf$fillC«^*®<*:ilg<DiyitI 

[0 2] *^(Dffe05H)5SJK^lC^-5^®(*SS®©iiig 
ISO- gB^^t-BSBrSHT&y. (a) (iK^-<^-> 

(b) &mm<<x>F-zfffim&¥mi*m 
(o a? ic jfcric u fettfig* Bsassia r -5 „ 

[0 3] *%W<Dffe£>iSSSff5fllc<!.5 SO I St5<D¥^ 

[0 4] *iilS<75fl!2roilJfgS$^lc^-5 S O I StSO^ag 
0T*-5. 

[05] ^mwotixDnmrnmizmz s o 1 gts©^® 
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